Cyclin A is essential for the p53-modulated inhibition from benzo(a)pyrene toxicity in A549 cells.
Benzo(a)pyrene (B(a)P) is an environment carcinogen that can enhance cell proliferation by disturbing the signal transduction pathways in cell cycle regulation. The p53 tumor suppressor as a cell cycle check-point determinant plays a critical role in cell proliferation. However, the mechanism of p53 that accounts for the remarkable toxicity of B(a)P remains elusive. Here we reported that exposure of B(a)P to A549 cells caused G1 to S and G2/M phase transition along with increased expression of p53, cyclin D1, Cdk2, Cdk4, p21 and decreased expression of cyclin E, but no change in cyclin A and p27 expression. Up-regulation of p53 expression via transfection caused G1 phase arrest with decreased expression of cyclin A, E, Cdk2 and Cdk4, and increased expression of p21, when the expression of cyclin D1 and p27 were not significant changed. While B(a)P exposure to A549 cells following p53 transfection, up-regulation of p53 significantly attenuated the B(a)P-induced enhancement of cell proliferation and cell arrest, with increased expression of cyclin D1, Cdk2 and Cdk4, and with declined expression of cyclin A, cyclin E and p21, and p27 were not significant changed. Compared to the untreated cells, cylin A expression reduced in p53-transfected cells and in the B(a)P-treated cells following p53 transfection, but showed no change in the only B(a)P-treated cells. These results indicated that cyclin A is regulated by p53, not by B(a)P, and it is essential in the p53-modulated inhibition from benzo(a)pyrene toxicity in A549 cells, cyclin E and p21 also as downstream genes of p53 involved it, which is p27-independent.